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Introduction
Heat and mass transfer phenomena in a gas near a heated or cooled surface play a key role in large number of technological processes. In addition, in most of these processes the transport phenomena are essentially time-dependent. Actual tendency of many technical devices miniaturization leads to increase of a ratio between the molecular mean free path and the characteristic scale of a device (this ratio is called Knudsen number). If the Knudsen number becomes larger than one a gas inside this device must be considered as rarefied and its behavior must be simulated on the basis of the Boltzmann equation.
The heat transfer in a rarefied gas mixture confined between two parallel plates was intensively studied during the last decades, see Refs. [1, 2, 3] . One of these works is devoted to the case of steady state regime [1] . The transient behaviour in collisionless regime was studied in Ref. [2] , while the oscillatory boundary conditions were stated in Ref. [3] . Apparently, only a single work is devoted to the consideration of unsteady heat transfer in a binary gas mixture confined between concentric cylinders [4] .
Here the fundamental problem of the transient heat transfer through a gas mixture between two parallel plates, induced by the instantaneous temperature rise and drop of the upper and lower plate, respectively, is simulated on the basis of the McCormack kinetic model [5] .
to ΔT. The plates are spaced at a distance H. The gap between the plates is filled by a rarefied gaseous mixture. The time evolution of the occurring heat flux is the goal of discussion.
Figure 1. Task geometry
Initially a gas mixture between two parallel plates is in an equilibrium state. Then, the temperature of one plate increases instantaneously and the relaxation of this system to its new equilibrium state is observed. The time evolution of the heat flux is investigated in a wide range of governing parameters: Knudsen number, gas mixture composition and species concentration. The cases of the mixtures with similar (Ne-Ar) and different (He-Ar) molecular masses are considered. The time-dependent linearized kinetic equation for a binary gas mixture is solved numerically 2 , 1 ,
where h L αβ is the linearized collision term. The McCormack model [5] is used here for the calculations of the collision term.
The discrete-velocity method is used to solve numerically the McCormack model equation. The discrete velocity set was taken according to roots of Gauss-Hermite polynomials. The second order spatial discretization with explicit time integration is used. The iteration procedure was used to calculate the unknown values of physical quantities, particularly the value of normal heat flux.
The governing parameters for this task are: 1. The molar concentration of the mixture, which is defined as The upper superscript defines the dimensional value.
Results and Discussion
The dependence of the heat flux on the values of concentration parameter C0 and rarefaction parameter δ are studied numerically. The time needed to reach the steady-state conditions is estimated. Figures 2 and 3 show the time evolution of heat flux in the center of the gap between the plates for three values of concentration C0 and į=10 (near continuum regime). Figure 2 shows the case of quite dissimilar masses of species components (He-Ar), while Figure 3 illustrates the case of similar masses of species components (Ne-Ar). Due to sudden change of the temperatures of the both plates the value of a heat flux starts to decreases and it changes from ͨ0ͩ value to its steady state value. The results were obtained for three values of concentration CϬ=0.1, 0.5, 0.9, for rarefaction parameter δ=10 and two types of a gas mixture. As it follows from Figures 2 for He-Ar mixture the normal heat flux relaxation speed (dqǇ/dt) depends on the value of concentration parameter CϬ, it reaches the maximum value for CϬ=0.5 ( Figure  2) 
